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CHAP1,ER I 
THE PROBLEM 
Statement of the problem. ·rt was the purpose of 
tb.is study to evaluate objectively the method of teaching 
men'~ team games classes in physical education at Stockton 
College. A well organized instructional schedule consisting 
of elements from research versus the 'free play' method 
presents the problem in its varying aspects. 
Both methods have been employed in the classes over 
a period of years and a committee has been organized to 
evolve a scientific approach as to content and teaching 
methods. 
Importance of the study. Relatively little is known 
about teaching techniques and instructional methods in 
physica 1 education from the scientific viewpoint. There 
have been relatively few studies to determine the best 
methods for teaching physical education activities. Many 
of the studies which have been made are of little value 
because of the limited number of subjects used, insufficient 
time allotment for the experiments, lack of experimental 
controls, and inadequate statistical treatment of the data. 
studies are lacking as to the relative effectiveness of 
various teaching methods at different school level~. Per-
' haps there is no one best method for all ages. Similarly, 
studies are needed on the relative effects of methods on 
2 
vari6us activities. Methods suitable to teach certain 
activities may not be appropriate for the teaching of others. 
A survey of scientific research relative to teaching methods 
to be employed in men's volleypall.-classes is sought. 
Limitations of the ~tudy. Various weaknesses in the 
study have manifested themselves that have in some cases 
been beyond the control of the investigator. 
1. Comparative data are not avilable for teaching 
method in men's volleyball classes on the junior college 
level. 
2. Wind, rain, and wet. volleyball courts had direct 
influence on the study at times during the designated 
period. These physical factors undoubtedly had their 
effect upon the extent to which the experiment could be 
controlled. 
3. Scientific research has not produced valid and 
reliable skill tests for men's volleyball. 
4. The number of subjects used in the experimental 
and control groups are pr•obably not sufficient for 
obtaining conclusive statistical evidence. 
5. Time allotment of twelve days may not be suffi-
cient for a concentrated development in volleyball pre-
and end testing of skill, knowledge testing, drilling on 
various techniques of the game, while leaving sufficient 
time for team play development. 
6. Skill test :l.tems are too few in number and the 
trials allowed in the serving ancl spiking tests are not 
sufficient for conclusive statistical data. 
7. No provision was made to have the experimental 
and control groups engage in game competition for 
comparison of team playing abilities. 
3 
Organization .of the ~inder of the thesis. The 
remainder of the thesis, which comprises four chapters, 
includes review of literature, sources of data, analysis of 
data, and summary and conclusion. .F'ollowing the last chapter 
are the bibliography and later an appendix which includes 
tables and materials used in the study. 
CHAPTEH II 
In the search for the most ~ffective method to be 
employed in the teaching of physical education team games 
classes, principally volleyball, only limited research 
information 1 s available. Scientific research in t';he 
specific field was limited to girl's classes which does not 
specifically perta:J.n, on account of variations in the rules 
and modes of play. 
Other research in the field was limited to elementary 
school pupils and co-educational classes. Until further 
research is completed in the specific field of volleyball 
it is of significance that related work in various team 
games activities will embody parallel factors of importance 
to this study, 
Rodgers,l in a doctoral study, did a comprehensive 
research to evaluate methods of teaching team games which 
included soccer, volleyball, and playground baseball. 
Approximately eleven hundred boys and girls in the fifth 
and sixth grades participated. 
The rotation method was used with three types of 
teaching method employed, (a) playing the game without 
1 Elizabeth G. Rodgers, An Experimental Investigation 
of the Teaching. of Te~ Games (New Yor1t: Teachers corfege;"-
Columbia University-;) Contribution to Education, No. 680, 
1936. 
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practice of any game techniques; (b) practicing isola ted 
techniques for 90 per cent of the class period and playing 
the game for only 10 per cent of the time; and (c) practic-
ing the game techniques in relation to felt need for improv-
ing skill in those techniques while playing the game. 
Skill, knowledge of maneuvers, and knowledge of rules 
were to be evaluated in the study. After conducting the 
experiment for one school year and using various tests and 
statistical procedul,es it was found that there is a 
statistically significant difference in favor of the method 
of teaching whereby pupils practice the game techniques in 
relation to felt need for improving skill in those tech-
niques while playing the game, (a) in amount of change 
(achievemen~) in the skills of soccer, volleyball, and play-
ground baseball; (b) in achieved information about the rules 
and maneuvers of the three games; and (c) in the way pupils 
believed it to be 'most fun' to play. 
The Curricuhnn Research Committee of the College 
Physical Education Association under the leadership of 
W. R. LaPorte2 has been investigating the physical 
education curriculum for nineteen consecutive years. One 
part of the research 1.mder the direction of c. L. Brownell 
2 William R. LaPorte, The Physical Education Curri-
culum. (Los Angeles: The College Physical Bduca tion Asso-









of Columbia University perta 5.ns to the determlna tion of 
suitable teaching situations and teaching techniques. In 
the questionnaire study, and in the sectlon, fundamental 
elements of teaching units of each of the activities 
selected by the Curriculum Co~~ittee is rated by the 
experts as to (a) preferred teaching sequence and (b) per 
cent of total class time to be devoted to inst1•uction of 
that particular teaching unit. 
In a volleyball study French and Cooper3 developed 
6 
a series of tests of various volleyball skills, and validated 
them against a criterion of ;judges ratings. 'rwo hundred 
and twenty-seven girls in high school were administered 
these tests. The authors had four purposes in m5.nd (a) 
classification, (b) measure of pupil progress, (c) dh1.gnosis, 
and (d) daily practice of skill elements. The authors 
concluded that. 
1. The best combination of measures for practical 
purposes appears to be the serving test with the 
repeated volleys. This combination gives a higher 
degree of correlation with the criterion than does 
either alone. This combj.nation is easy to administer 
since the repeated volleys test may be given along the 
walls while the serving test may be given on the 
court itself ....................................... . 
2. Because of simplicity of administering and 
scoring, and the economy in time and equipment these 
tests mav be recommended as teaching devices as well 
as testsu for classifying and d iagnosing.4 
3 Esther L. French and Bernice I. Cooper, "Achieve-
ment Tests in Volleyball for High School Girls," Research 
Quarterly, 8:150-153, May, 1937. 
4 ~., P• 156. 
A further study in the use of skill tests in the 
teaching program is produced by Bassett, Glassow, and 
Locke5 with girl's classes at the Universities of Wisq,onain 
and Idaho. rl1he introduction to their study states; 
For most of our sport acttvit1es numerous tests 
have been used; but with few e~ceptions without proof 
of ral1ab:tl:1ty ov vaU.dity. follhe writers have under .. 
taken 1n the field of volleyball to (l) oolleat and 
asaemPle in previous work done in testing (2) set up 
proposed t~$ts Rnd (3) r~f.ine and change the t~st items 
according to accepted' criter:ta.6 
Their analysis of techniques required for playing 
volleyball by various authors include three general 
divisions. These are serving, defense, and attack. 
Their summary revealed that ~erving tests greatly 
outnumbered the others, seventeen in number, eleven tests 
7 
of defensive play, and nine tests for the attack or offense.7 
In another study of method, Cozens8 investigated two 
methods of teaching track and field activities to about 
four hundred boys. During a seme~ter he taught one group 
by the concentrated method in which each event was practiced 
in turn for an equal number of weeks, while the other group 
5 Gladys Basset, Ruth Glassow, and Mabel Locke, 
"Studies in Testing Volleyball Skills," Research Q,uarterly, 
4:60-72, ~ecember, 1937. 
6 Ibid., p. 60. 
7 Ibid., p. 63 • 
8 F. w. Cozens, 11A Comparative Study of Two Methods 
of rreaching Class Work in Track and Field Events," Research 












was taught by the rotation method where the events were 
broken down and different phases were practiced at different 
times during the term. Pre- and final tests of achievement 
were given and students were ~raded on highest score 
achieved. 
The rotation method proved to be superior on the 
basis of statistical significance for the 100 yard dash, 
the 120 yard high hurdles, the 880 yard run, running broad 
jump, and the 12 pound shot put. It was not statistically 
significant in superiority in the discus throw. 
The author concluded that improvement was greater 
when the rotation method of teaching was used, and that 
more improvement occurs when practice periods are spaced 
over a considerable period of tlme rather then concentrated. 
The investigator cites this study from the standpoint 
of method for improving skills and techniques in conducting 
drills. 
Wrightstone9 conducted a study at the secondary 
level regarding physical fitness development of boys and 
girls. One group was taught by his so-called "newer-type 
practices"; and the other group by the teacher-centered, 
formalized, gymnastic method. His experimental groups 
were small, instruction was informal, and individualized 
as much as possible. 
On the basis of Physical Fitness Index scores both 
9 J. W. Wrightstone, "Evaluating Practices in Health 
and Phys ica 1 Education,'' Research Quarterly, 7:26-35, March, 
1936. 
[-- . 
boys and girls showed improvement which was statistically 
significant, in favor of the 11 newer-type practices." 
His conclusions from the data compiled were that 
(a) newer-type practices were supe·rior and that (b) pupils 
gain in P.F.I. during the school year, whereas they are 
likely either to lose or show relatively little growth in 
P.F.I. during summer months.· 
9 
This study suba·tantia tes the trend to less formal 
and more individualized instruction to fulfill an important 
objective in physical education instruction, that of 
physical fitness. 
In another experiment to determine physical fitness 
WilburlO used two types· of physical education programs with 
three hundred and sixty-six freshmen at New York University. 
The division of students into two groups consisted of an 
'apparatus method' group using formalized methods and a 
'sports method' group. Seven tests of physical fitness 
were administered to each group three times during the term. 
By use of the critical ratio criterion it was found 
(a) that neither group was superior to the other in improve-
ment of jumping or leg strength, arm or shoulder girdle 
coordination or endurance; (b) the sports method was 
statistically significantly superior for body coordination 
improvement. 
10 r-;: Wilbur "A Comparative Study of Physical 
Fitness Indices as Meas1~ed by Two Programs of ~hysica; 
Education: The Sports Method and the Apparatus Ntethod. 




The author concluded that the sports method was 
superior to the apparatus method for improving physical 
fitness, because in the final testing, the critical ratio 
of the difference of the mean of the two groups measured 
for total physical fitness was 5.96, a statistically 
significant difference.ll 
In another experimental study, Crossl2 used three 
methods of teaching basketball; (a) the whole method, 
(b) the minor game, and (c) the whole-part method, 
Fundamental skills of basketball were taught to each 
10 
group, such as passing, dribbling, jumping, and others. 
Through the use of pre- and end tests of skill, computation 
of mean, and application of the criterion of critical 
ratio determined the presence or absence of statistical 
significance of the results. 
He found that it is best to teach the simpler unitary 
skills (visual and hand coordination of catching and 
throwing) by the whole method; to teach the most complex 
skills (shooting, dribbling) of intermediate degree of 
complexity (pivoting) by the minor game method. 
Of f orty-fl ve critical ratios figured for each 
skill in basketball and compared as to method of teaching, 
11 Ibid., p. 332. 
12 T. J. Cross, "A Campara tive Study of Two Methods 
of Teaching Classwork in Track and Field Events," Research 







only in three cases did it exceed three. The author's 
recommendations as to best procedures for teaching various 
types of basketball skills should, therefore, be accepted 
somewhat critically.l3 
11 
Fulton,l4 in an experimental study, placed emphasis 
on speed or accuracy in the initial stages of a training 
period of a 'ballist:l.c movement. Using two equated groups 
which were given fifteen t~~intng periods twice ~@r week, 
one group was ina true ted to emphasize accuracy and incr~a~e 
the speed of the swing only when accuracy was high, The 
second group stressed speed development from the start of 
the training period. 
Compal'ison of the two groups at the conclusion of 
the trials were: (a) Accuracy .. the results indicate that 
the group emphasizing speed developed accuracy even to a 
greater extent than the group which made accuracy of stroke 
the primary aim from the beginning of the experiment. 
(b) Speed - .the total speed of the strokes of the two groups 
ln the final training period was practically the same. 
(c) Form - the distribution of the speed throughout the 
stroke was significantly different for the two groups. 
13 Ibid., PP• 53-54. 
14 Ruth E. Pulton, 11 Speed and Accuracy in Learning 
a Ballistic Movement," Research Quarterl_x, 13:30-36, March, 
1942. 
12 
The accuracy group had a more uniform distribution. 
On the other hand, the group which had emphasized speed from 
the start showed a definite gain in momentum in the middle 
of the stroke • 
If further experimental evidence shows that this 
applies to the learning of most motor skills, then obviously 
such findings will have important implications for the 
teachers of physical education. 
Moss and Orion,l5 in directing the program in Health, 
Physical Education, and Recreation for the State of 
California, suggest a definite teaching program in the 
schools when they state that: 
The physical education class instructional period 
should be utilized for the teaching of skills, attitudes, 
and understandings and should not be used as a period 
of free and undirected play.l6 
In a thesis survey Sypherl7 makes the following 
statement: 
In his opinion ••• since there is this limited 
lmowledge in sports, the instructors in classes should 
teach the fundamentals for badminton, boxing, basketball, 
and other activities. Alongw:tth the fundamentals, 
15 B. R. Moss and H. W. Orion, "Public School Program 
in Health, Physical Education, and Recreation," Journal of 
Health and Physical Education, October, 1939, p. 11. --
16 Ibid., P• 11. 
17 Clarence Sypher, 11 A Survey of the P hy sica 1 
Education Programs of Four Northern California Junior 
Colleges," (unpublished Master's 'l'hesis, Stanford University, 
Palo Alto, 1947), p. 60. 
rules, sportsmanship, team strategy, and etiquette 
should be taught by the instructors to accomplish 
the aims and objectives of physical education.l8 
18 




SOUHCES OF DATA 
Class members of Stock~on College team games 
physical education classes were used throughout the ex-
periment with conditions remaining unchanged from the 
normal conditions existing in previous classes. 
~he data collected evolved from the normal proced-
ures of conducting the class to attain the objective~ 
previously set, determine the level of motor educability 
at the outset, and measure the amount of improvement made. 
Additional information was sought regarding knowledge of 
the rules and techniques, a subjective rating of attitude, 
and an objective means of grading the students at the 
termination of the semester. 
With the establishment of one class as the exper-
imental group at 11 a.m. and another class as the control 
group at 1 p.m. on Mondays and Wednesdays, the data were 
collected. Intensive instruction was given in the exper-
imental group in the form of audio-visual aids, technique 
drills, study of the rules, and team technique and strategy. 
The control group received the necessary instruction at the 
start for ordinary team play. 
15 
METHOD OF PROCEDURE 
Classification. In order to establish an identical 
experimen ta 1 and control group, as nearly as possible, the 
Iowa Revision of the Brace Teit as reorganized by McCloyl 
was administered. The test was held indoors on a gymnasium 
floor under conditions specified by the originator of the 
teat. Division of the cla~s, teat item instruction, $COring, 
~nd selection. of a homogenous group follow. 
The ten Brace Test iterns .fo:J:l high school and college 
men (pages 53-4, Appendix) were ~dminis tered to a group of' 
eighty junior college men in each class at 11 a.m.. and l p.m. 
on Monday and Wednesday, which were the regular times and 
days for class meetings during the semester. Each class 
consisted of two team games classes at Stockton College at 
the beginning of the spring semester in 1948. Forty from 
each class were selected at random who had identical scores 
in the test. Determination of which class was to be the 
experimental group and which the control group was decided 
by a flip of a coin. The ll a.m. class became the exper-
imental group and the 1 p.m. the control group. 
The administration of the test was conducted on the 
College of the Pacific sports pavilion floor with the 
students wearing\ street clothes and without shoes. Any 
1 C. H. McCloy, "An Analytical Study of the Stunt 
Type Test as a Measure of Motor Educability," Research 












heavy or binding outer wearing apparel was removed to 
permit freedom of movement. More appropriate dress for 
gymnasium wear was not available since the test was conducted 
before classes were ready to dress in gymnasium attire at 
the beginning of the semester. 
Arrangement of 'the class members into pairs as testae 
and scorer was alternated for each test item to facilitate 
instruction and demonstration. Cards were furnished for 
tabulation of scores with clearly designated areas to avoid 
mistakes in scoring. 
The first class meeting prior to the administration 
of the Brace Test was devoted to the showing of a film 
"Play Volleyball 11 2 furnished by the Young Men's Christian 
Association. The film included elements of f1mdamental 
training, team play, and practice formations and techniques. 
The film was shown to both groups as an instructional aid 
to facilitate preliminary. instruction for skill testing and 
team play. 
Brace Test results. The Brace Test results were 
identical since matching scores were selected from the large 
group in both classes. Starting with forty, and throughout 
the period of the experiment in order to maintain matching 
scores it was necessary to reduce each group to thirty due 
2 Young Men's Christian Association 16 mm. so1md 
film. "Play Volleyball." 
17 
to drops, withdrawals from school, transfers to varsity 
spring sports, and absence during the skill testing periods. 
The thirty students i.n each group, the experimental 
and control, received scores ip. the Brace Test as shown in 
Table I. Ten test items were included in the test, with a 
maximum of two points for each i tern, which permitted a 
maximum total score of twenty. 
Six-~ lesson plan. Team games classes normally 
consisted of three sports during the semester which allotted 
six weeks to each activity. Since the classes met only 
twice per week, only twelve class meetings were available 
provided holidays, rainy days, assemblies, and any unforseen 
obstacles presented a further shortage of time allotment. 
The periods were of fifty-minute duration from the start of 
dressing for the class. Eight minutes were allotted for 
dressing into regulation field attire and running to the 
semi distant outdoor volleyball courts. Ten minutes were 
allotted for returning to the dressing room, undressing, 
showering, and dresslng into street clothes. Actual time 
on the courts consisted of thirty-two minutes, of which 
further time loss resulted in roll call by numbers and 
class instructlon for the days work. 
The period designated for the experiment started 
on February eleventh and was to continue for six weeks or 
twelve class meetings. On account of an abnormally rainy 
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EXPEHIMENTAL AND CONTROL GROUPS 































mean 16.433 mean 16.433 
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have sufficient outdoor time in practice and play equivalent 
to twelve days. 
A lesson plan for each day's work is included in the 
Appendix on pages 56-'7 • The plan was arranged to allow 
sufficient time for skill and knowledge testing, conduct 
drills for various fundamental development in hand, finger, 
arm, and body positions. Balance., footwork., and body 
position for fast movement were also practiced. Specific 
drills for volleying., setting-up, spiking, and retrieving 
from net were included, as well as off€msive and defensive 
team strategy and technique. 
Skill tests. Testing for the various skills involved 
in volleyball play was conducted in the experimental and 
control gro·ups at the start and finish of the eight-week 
period. Three phases involved in play which were considered 
of utmost importance by authorities included serving, volley-
ing, and spiking.3, 4 
General procedure for testing. The class engaged 
in calisthenics as a 'warm-up' preliminary to engaging in 
any of the testing activities as no practicing was allowed. 
~ 
v ('If .!.. 6 
u • an ve, p. • --
4 M. Gladys Scott and Esther French, Better Teaching 
Through Testing (New York: A. S. Barnes and Company, 1945) 
pp. 101-104. 
Instructions and demonstrations were given while the class 
·was 'on line' regarding the testing techniques, rules, and 
scoring for the days activity. Student scorers and 
assistants had previously received instructions regarding 
their specific duties and in addition were given written 
instructions for study and reference. Mimeographed score 
cards, pencils, and other equipment needed was furnished. 
Three turfed outdoor volleyball courts had been 
20 
lined and prepared for the teats aoco:r-ding to speci.f'ioationliJ, 
Rules for servins test. Each testee was allowed 
five serves with 'let' serves being repeated. Seven scoring 
areas were designated with scores from one to five points 
as shown in FIGURE 1, page 40. Each serve was scored the 
number of pointed allotted. Balls le.nding on the line between 
two scoring areas were scored the points given in the higher 
of the two areas. Balls landing on side o1~ end lines were 
given the number of points designated in the adjacent area. 
Balls hitting the net and not going over, or trials when 
foot faults occur score zero.5 Five serves per subject 
were allotted instead of ten due to time allotment. 
Ru~~-~ for v~~le_:y!ng test. The subject volleys 
rapidly as possible a volleyball rebounding from a wall 
for thirty seconds. A line is drawn on wall at net height 
5 Ibid., pp. 103-104. 
of eight feet from f loo1~ and another line is drawn on floor 
three feet from the sidewall as a restraining line. J:i'ive 
testees and five counters and scorers performed at one time 
for better control purposes. At the blowing of a whistle 
21 
at the start and f in:tsh of the thirty-second period~ the 
start is made from behind the three-foot line with an unde:r-
handed toss to the wall and volleyed or batted with hands 
against wall for thirty seconds. The ball may be ~et up 
as many times as necessary or may be caught and restarted as 
at beginning. If ball gets out of control it must be 
retrieved and restarted from behind the three-foot line. 
The score consists of the number of times the ball is clearly 
batted from behind the three-foot line to the wall on or 
above the net line. Record the best score of three trials 
allowing a short rest period between trials.6 
Spikiqg for accurac~ test rules. The same scoring 
area was used for spiking test as for the serving test 
mentioned on page 20 which is shown in J?IGURE 1, page 40 
of the Appendix. The testee stands near the net in the 
center forward position with his set-up assistant in the 
left or right forward position. ~P.he assistant throws the 
ball up into set-up position above the net and testee jumps 
and 'spikes' the ball for accuracy into a scoring zone if 
possible. 
6 
Ibid., pp8 101-103. 
Rules governing the spiking test are the same as 
for the serving test with the exceptions that 'lets' or 
foot faults do not pertain. The testee upon returning to 
the court must be behind centE!r line and is not allowed to 
touch the net. 
22 
Knowle~ ~ techni~~ testiqg. A written knowledge 
and technique test consisting of thirty-five true-false and 
twenty-five multiple, choice items partly selected from 
Snell's7 objective list was given at the beginning and end 
of the experiment to both groups. 
A condensed mimeographed set of rules developed from 
the Official Rules of the American Volleyball Association 
was given to each member of the experimental group for study 
purposes after taking the first examination. A copy; of the 
e?Camlna t:i.on may be found on page 45 of the Appendix and the 
condensed rules on page 49. 
Practice drills. ~rhe experimental group received 
special training in various phases of the game of volley-
ball through drills. Formations and techniques in practice 
were used so that important parts of the game were isolated 
and practiced separately such as volleying or passing, 
setting-up, spiking, recovery from net, serving and return, 
and defensive blocking. 
7 Catherine Snell, "Physical Education Knowledge 









KNOWLEDGE AND SKILL 'l'EST SOORE!S OF EXPERIMENTAL GHO UP 
·- -------·--~--- _ _. 
Knowledge Serving Volleying Spiking 
Sub, pre- end pre- end pre ... end pve- end 
No. test test test tes·t test test test test 
1 26. . 36 
... ·rz ...... 2o · 17 . 53 ·rr-19 
2 52 56 14 17 48 71 9 . 13 
3 47 52 10 17 30 49 8 12 
4 52 67 15 17 33 59 13 ).5 
5 42 45 11 19 35 38 10 17 
6 38 44 10 15 40 39 11 16 
7 40 47 1'7 19 42 50 13 15 
8 49 48 15 23 32 48 13 14 
9 49 50 14 20 39 69 11 17 
10 38 46 4 22 27 46 7 11 
11 53 57 16 25 36 58 13 18 
12 48 47 16 15 2'7 52 14 16 
13 50 52 5 18 35 49 8 15 
14 47 46 17 19 30 55 14 16 
15 3'7 43 9 16 27 40 15 14 
16 36 46 15 21 32 64 12 13 
17 48 45 14 21 41 51 12 18 
18 39 50 12 24 40 60 9 12 
19 45 48 14 16 40 43 12 14 
20 37 45 14 23 40 31 10 15 
21 43 41 1'7 20 43 52 13 16 
22 39 42 6 25 36 66 12 18 
23 36 38 12 23 45 65 13 17 
24 46 52 21 25 30 43 13 18 
25 42 45 22 19 25 35 9 12 
26 38 32 17 20 30 49 14 13 
27 38 45 13 18 35 52 11 15 
28 41 28 18 25 33 49 12 15 
29 45 49 11 17 26 43 10 14 
30 46 52 14 22 52 50 12 13 




KNOWLEDGE AND SKILL TEST SCORES OF CONTHOL GROUP 
Knowledge Serving Volleying Spiking 
Sub. p:re- end pre- end pre- end pre- end 
No. test test test test test test test test 
1 ~0 :30 18 19 28 50 ll 13 
2 32 40 14 15 38 59 l4 l5 
3 40 !35 19 1.1 34 46 1~ 15 
4 27 26 8 g 32 34 8 8 
5 36 ~6 6 18 36 42 9 10 
6 39 41 14 17 33 37 10 8 
7 2$ 29 14 19 46 33 12 13 
8 40 44 12 12 32 40 14 12 
9 34 32 13 18 25 52 11 13 
10 40 43 12 20 41 55 13 14 
11 39 40 13 15 25 39 11 15 
12 30 31 10 17 35 42 13 15 
13 35 43 9 12 41 47 8 9 
14 33 35 19 19 33 50 14 12 
15 34 34 8 16 33 45 12 15 
16 25 34 10 15 13 26 9 10 
17 40 43 16 20 25 52 11 10 
18 37 34 15 14 23 40 14 15 
19 29 32 11 15 30 44 10 11 
20 39 38 22 9 27 42 13 15 
21 43 37 17 18 35 52 11 12 
22 32 22 10 19 25 37 9 10 
23 25 24 15 17 22 30 12 i2 
24 38 43 14 18 30 43 13 12 
25 37 31 20 12 42 55 12 9 
26 33 34 13 10 31 47 7 8 
27 44 44 12 19 46 56 11 12 
28 34 39 20 18 28 38 13 i3 
29 27 30 15 17 18 41 12 15 
30 37 35 15 19 44 51 15 16 
Mean 34.57 35.30 13.80 15.90 31.70 44.30 11.47 12.07 
25 
The practice of the various phases of the game 
required most of the first two meetings of. the class follow-
ing the skill tests. The drills were alternated at intervals 
of five to seven minutes to maintain interest at a high 
level. Various drills wer•e used daily to correct wealmesses 
which manifested themselves in team play. 
~ ~· Six teams were formed in the experimental 
group as nearly equal in playing ability as possible. 
Brace Test ratings and skill test results were used for this 
purpose. 
A round robin tournament was played and interest 
was high throughout, which was probably due to the closeness 
of scores and equal playing abilities of the contestants. 
CBAPTEH IV 
ANAYLSIS OF' DATA 
The data collected wer\':l from t hlrty members in a 
class which comprised an experimental group, and thirty 
members from another class which was the control group • 
Scores of a motor educability test revised by McOloyl 
(Iowa Revision of the Brace Scale of Motor Ability Tests.) 
were matched in each group to provide homogenous groups at 
the outset of the experiment. The data and statistics are 
derived from the administration of pre- and end tests of 
skills in volleyball which were: (a.) serving for acc·uracy, 
(b) volleying the ball against a wall, (c) spiking for 
accuracy, and (d) knowledge of the rules and techniques of 
the game. A summary of the data is shown in Tables IV and 
v. 
Serving test. Upon examination of the results of 
the serving test, which had a possible maximum score of 25, 
it was found that the experimental group in the pre-test 
had a mean of 13.50 and a standard deviation of 4.089. The 
control group had a mean of 13.80 and a standard deviation 
of 3.907. The probable error of the difference of the 
mean was .220 which resulted in a critical ratio of 1.364 
in favor of the control group. 
1 . Cf. ~~ P• 15. 






STATIST'ICAL DA't'A Oli1 EXPJ~RIMENT 
•... 
Exper :lmen tia 1 group Control group 
Mean Mdn. S.D. Mean Mdn. S.D. 
Serving 
pre-test 13.50 14.00 4.089 13.80 13.75 3.907 
end test 20.20 19.88 3.209 15.90 17.00 3.289 
Vo11e;y1ng 
pre-test 35.08 34.30 7.534 31.70 31.90 7.767 
end test 51.29 50.63 9.087 44.30 43.50 8.181 
SJ2iking 
pre-test 11.47 11.83 2.098 11.47 11.67 2.098 
end test 15.07 15.00 1.962 12.07 12.17 2.098 
Knowledge 
pre-test 42.90 41.00 6.813 34.57 34.50 5.230 
end test 45.90 46.17 6.651 35.30 34.88 5.894 
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TABLE V 
STATISTICAL DATA OF EXPERIN~NT (CONT.) 
Mean PE~" PEMi PEr A PE112 PE c .H.. diff. "1 2 2 diff 
Serving 
pre-test ,30 .5035 .2535 .4812 .2315 .220 1.364 
end test 4.30 .395 ,156 .406 .164 .179 24.023 
Volleying 
pre-test 3.38 .927 .859 .956 .914 1.071 3.156 
end test 6.99 1.119 1.252 1.008 1.016 1.506 4.641 
Spikins 
pre-test .ooo .258 .0666 .258 .0666 .1153 .ooo 
end test 3.00 .242 .585 .258 .0666 .1118 26.834 
<"now1edr-;e 
pre-test 8.33 8.39 .704 .644 .415 1.058 7.873 




In the end test the experimental group had a mean 
of 20.20 with a 3.209 standard deviation while the control 
group recorded a mean of 15.90 and a standard deviation 
-· 
of 3.289. The mean difference resulted in 4.30, with a 
probable error of difference of the means of .179 and a 
critical ratio of 24.023. This critical ratio of 24.023 
29 
indicates a very significant difference between the mean of 
the experimental group and of the control group in the end 
test results. 
Since the means in the pre- test for the two groups 
were practically a like, it is important to note that the 
experimental group showed a much greater advancement in 
placing the ball. Their mean improvement between the pre-
and end tests in serving was 6.70 while the control group 
registered an improvement of 2.10. In this category the 
experimental group showed significantly, with a high 
critical ratio of 24.023, and according to Garrett2 a 
critical ratio of 4 or more is significant. 
A further analysis of the two groups in the serving 
test shows that two of the experimental group and six of 
the control group regressed following the end test. The 
median score for the experimental group_was 14.00 in the 
pre-test and 19.88 in the end test for an average improve-
2 Henry E. Garrett, Statistics in Psxchologr and 
Education (New York: Longmans, Green and Company, 1947, 
third edition), pp. 197-208. 
ment of 5.88 points per s~bject. The control group scored 
13.75 in the pre-test and 17.00 in the end test for an 
30 
average improvement of 4.25, thus there was a difference in 
improvement between the experimental group and control group 
of 1.63 points average per subject. 
Volle'lil}£ test. An exam:tna tion of the data in the 
volleying test reveals the experimental group to be superior 
at the outset in the pre-test with a mean of 35.08 and the 
control group with a mean of 31.70 for a mean difference of 
3.38. The standard deviation for the experimental group was 
7.524 while that of the control group was 7~767, which 
resulted in a probable error of the difference of 1.071 and 
a critical ratio of 3.156. 
In the end test the experimental group advanced to 
a mean of 51.29, with a standard deviation of 9.087. The 
control group advanced to a mean of 44.30, with a standard 
deviation of 8.181, which resulted in a. mean difference of 
6.99, probable error of the difference between means of 
1.506, and a. critical ratio of 4.641. 
The experimental r~oup showed significant critical 
ratios in the pre-test and end tests of volleying. Their 
critical ratio of 3.156 in the pre-test indica ted a 
superiority at the outset in that particular phase of the 
game. The critica.l ratio of 4.641 in the end test indicated 
a _statistically significant difference. Since the improve-
ment is still statistically significant it may be concluded 
I 
j 
that both groups were nearing their maximum physical 
performance in the particular type of activity. Both 
groups had considerable practice, since volleying in 
ordinary play is a major part_ of the game. 
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A further study of statistics in this event shows 
the experimental group with an advancement of 16.33 strokes 
as computed from the median between the pre- and end tests 
while the control group advanced 11.60 strokes. 
~Eiking test. The experimental and control groups 
had identical mean scores of 11.47 in the pre-test during 
the spiking test and also had identical standard deviations 
of 2.098, with a probable errors difference of the means 
of.ll53. 
In the end test the experimental group showed marked 
advancement to a mean of 15.07, with standard deviation of 
1.962. The control group showed a slight advancement in 
the mean to 12.07 while the standard deviation was identical 
with the pre-test 2.098. 
The mean difference of 3.00 with a probable error 
of the difference of .1118 resulted in a critical ratio of 
26.834. This critical ratio of 26.834 indicates a highly 
significant difference between the experimental and control 
groups for the spiking test. 
Setting-up and spiking are important elements of 
team play which require considerable practice and are not 
normally included as part of the offensive attack in 
·--- _______ .. ------- --- ~--- ----
I_ 
I 
ordinary team play. Special drills in coordinating the 
set-up and timing the jump for the spiking are practically 
a neces sl ty for proper development in the technique. 'rhe 
experlmental e;roup' s training _in the technique may account 
for their superiority in better placement of the ball in 
higher scoring zones. 
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Knowledee ~· In an analysis of the data concerning 
the knowledge test, the experimental group in the pre-tes~ 
revealed a mean of 42.90 and a standard deviation of 6.813. 
The control group had a mean of 34.57 and a standard deviation 
of 5.230. The probable error of the difference of the means 
was 1.058. Since the difference between the mean of the two 
groups was 8.33, there resulted a critical ratio of 7.873. 
The end test revealed a mean of 45.90 and a standard 
deviatlon of 6.651 for the experimental group, and a mean of' 
35.30 and a standard deviatlon of 5.894 for the control 
group. 'l'he probable errOl"' of the difference of the means 
was 1.094. The difference between the means was 10.60, 
which resulted in a critical ratio of 9.689. 
Again as in the volleying test the experimental group 
showed superiority as evidenced by a critical ratio of 7. 783 
in the pre-test and advanced the ratio slightly in the end 
test to 9.689. 
CHAP 'J.1ER. V 
StJIVIkAHY AND CONCLUSIONS 
The scores of a motor ability test were the means 
of establishing the exper:i.mental and control groups for 
this study. The experiment was to determine whether or 
not teaching method would have and effect on learning and 
performance abilities. Controlled pre- and end tests in 
volleyball serving, volleying, spiking, and knowledge in 
each group supply the statistical data for comparison. 
II. CONCLUSIONS 
1. Serving test results in the experimental and 
control groups indicate tba t the experimental g,roup showed 
a statistically significant improvement between the pre-
and end tests, as compared with the control group. 
2. The experimental group showed superior ability 
in the volleying test before any instruction was given. 
The advancement made throughout the instructional and drill 
period gained in significance to a slight degree between 
the pre- and end tests. 
3. Spiking or killing the ball is an element of team 
play in volleyball which requires advanced technique. 
Volleyball play normally does not include spiking to any 
great extent. The experimental and control groups had 
identical means in the pre-test. The end test revee.led 
a statistically significant critical ratio in favor of the 
experimental group, much larger than in any other test. 
The isolated highly coordinated techniques embodying the 
set-up and spiking may account for this difference to a 
great extent. 
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4. In the knowledge of' rules and techniques the 
experimental group showed superiority befo:r'e study and train .. 
ing. The difference was not great between the critical ratio 
of the two groups on the pre-test as compared with the 
critical ratio on the end test (7.873 as compared with 
9.689). There seemed to be no important difference between 
the degrees of improvement of the two groups. The end test 
was not announced befor•ehand, which may have a pronounced 
bearing on the results of the test, since most students are 
in the habit of cramming for tests. 
5. Drills apd practice of techniques of important 
elements in a game must be of value to produce improvement. 
1:he use of such by highly organized teams in interscholastic, 
intercollegiate, and professional teams in various sports 
must be based on outcomes of performance. 
6. There have been relatively few studies to 
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x1 Passes to x2 who sets up ball 
for x3 to spike over net 
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POSITIONS OF PLAYEHS AND COURT DilVlENSIONS 




VOLLEYBALL KNOWLEDGE TES'l' 
If the statement in your estimation is correct, place a (X) 
in the space provided to the left of the number on the left 
margin; if false or incorrect place a (0). 


























The server's foot may be on, but never over, the 
'back line. 
When the ball is ae:rved, ~aoh player $hall be in 
h~s ovm are~:~.. 
4 point shall be calla~ wh~n the team reoe~ving tails 
to return the ball 1ega11Y to the opponent's ao~t. 
The team recetving the bal.l tor service shall 
immediately rotate one position, clockwise~ 
A ball must be returned over that part of the net 
which is over the playing area. 
A ball cannot be played if it is hit into the net. 
Two serves are allowed. 
The playing area of a court is 60 by 30 feet. 
The score of the team which served first in the game 
is always given first during the game. 
A team loses ttle serve or the point after a team 
member touches the net while the ball is tn play, 
The serving team gets the point if there is any 
question about the point. 
A player taken out of' the game may not re-enter the 
the same game • 
The shifting of men in the serving positlon is 
called "rotation". · 
A player cannot follow-through over the net. 
An offic ia 1 game may be played with five, six, or 
seven players. 
A server may serve from any place back of the end 
line. 
A ball may be struck by any part of the body above 
the knees. 
A player in the back court position may not spike 
or kill the ball. 
A ball is dead if it touches the net. 
A ba 11 must touch ov.tslde of the court before it 
is dead. 
~he server may not step over the base line until 
the ball is dead. 
If the score is 14-all, the least possible number 
of points to finish the game is two. 








The ball can be scooped or lifted provided it it not 
done so deliberately. 
The same positions must be held by the players in 
all games of rna tch. 
A player may not leave the playing court during the 
game. 
Each server s ha 11 continue· to serve until the ref ... 
eree calls side out. 
A player may touch the net while the ball is in p).ay 
in the back court. 
Teams shall change courts at the end of each game. 
Substitution~ can be made between games only. 
The um:p:tre :ts tb.e s up~rior off'icial of the game~ 
r.rp.e Se:t"Ver c~n, s trilte the ball With both l;l,f;l,ri,ds • 
The ei~e los~ng the previous ~me has the ft.rat 
serve in the following ~ame. 
A player may step on, but not over, the center l~pe. 
The players pear the.net are cal).ed 11 forws.pP,s". 
Multiple Choice. Four or five answers preceded by a number 
follow each statement. Select the one that answers the 
statement best and record the number preceding it in the 









1.11/hen the serving team fails to win its point or l'lays 
the ball illegally it is called (l) dead ball (2) 
·side out (3) out of bounds (4) point (5) dribbling. 
The number of players on an official team is · 
(1) nine (2) eight (3) seven (4) six (5) five. 
The official volleyball shall not weigh less than 
(1) five ounces (2) nine ounces {3) twelve ounces 
(4) fifteen ounces (5) one pound. 
The height of a volleyball net shall be (1) five 
feet at the center top of net from the floor (2) 
six feet (3) seven feet (4) eight feet (5) eight 
feet six inches. 
The teams shall change courts ( l) after twenty-one 
points have been scored (2) after five services 
(3) at the end of the game (4) at the end of the 
half (5) after eleven points have been scored. 
The playing area on each side of the net is ( 1) 
20 ft. X 20 ft. (2) 30 ft. X 30 ft. (3) 30ft. X 
60 ft. (4) 20 ft. X 30 ft. (5) 50 ft. X 50 ft. 
To serve the ball legally a player must stand ( 1) 
anywhere behind the end line (2) behind the left 
half of the end line (3) behind the left one-third 
of the end line (4) behind the right one-third of 
the end line (5) behind the right one-fourth of the 
end. llne. 
A ball placed above and near the net is called (l) 
a net service (2) a set-up (3) a return (4) a dribble 
















The number of' players who may touch the ball on the· 
service if (1) one (2) two (3) three (4) four 
{5) none. 
Team 'A' is serving. Players from both teams touch 
the net, the referee calls (1) side out (2) re-
service (3) point (4) time out (5) net ball, 
A service hits the top of' the net and drops over 
into opponent's coUl~t; the referee calls (l) point 
(2) side out (3) t:tme out (4) rotation (5) :re-
service. 
Score is A-10, B-8. A's team is serving. B's team 
:returns the ball and someone one A's team touches the 
net. The score ia now (l) A~lO, ~~9 (2) A~lO~ B~e 
(3) A..,f?, B-9 (4) A.,fJ~ e .. s~ 
Score 1~ A-10, B-10, A'~ t~am is serving, 'A' 
return~ the ball, which Q.:l, ts the :n,et e.nd s Qf?a ove:r, out 
hits into opponent's court in bounds. ~h.e score is 
now (l) A-10, B-10 (2) A•ll, B•lO (3) A•10~ B~ll 
(4) A ... 9,. B-11. 
Team 'A' is serving, The player ih the right back 
position serves the ball ~.nd team 'B' makes a legal 
return which team 'A' falls to return over the net. 
The referee declares (1) point (2) dead ball and 
team 'A' rotates for a new server (3) point and the 
same server serves again (4) side-out and team 'B' 
rotates to allow a new server to serve (5) side-out 
and the peraqn in the right back position on te&m 
1 B1 serves. 
Positions within a team ~ay be changed (1) any time 
(2) at the beginning of a new game (3) when a sub-
stitution is made (4) when opponents have a seven 
or more point advantage, 
Score is A-10, B-10. Team 'A' is serving. A player 
on team 'B' catches the ball but releases it im.rne-
diately to the opponent's court and team 'A' fails 
to return it, The score is ~1) A-10, B-11 (2) A-10, 
B-9 (3) A-11, B-11 (4) A-9 1 B-10 (5) A-11, B-10. 
A team rotates (1) after they make a point (2) after 
side-out is called for their team (3) after the 
opposing team makes a point (4) after the opposing 
team has had two serves (5) after side-out is called 
for the opposing team. 
'l'eam 'A' is serving. Team 1B1 fails to return the 
ball legally. 'I'he referee declares (1) side-out 
(2) dead ball (3) out of bounds (4) point (5) 
rotation. 
A ball may be batted in any direction in the follow-
ing manner (1) with any part of the body (2) with 
any part of the body above the knees (3) with one 











A team scores only when it has (1} returned the ball 
(2) received the ball (3) set-up the ball (4) served 
the ball. 
Time out may be called only by (1) the referee (2} 
team captains (3} any player (4) either team coach. 
~ream 'A' is serving. Score is A-10, B-5. Player on 
'B' team returns the ball and steps over the center 
line after the ball touches the floor in A's court. 
Score is now (1) A-10, B-5 (2) A-ll, B-5 (3) A-10, 
B-6 (4) A-ll, B-6 (5) A-10, B-4. 
Team 'A' wins the game with a score of 19. The least 
number of points that 'B' cou1,d have is (1) 11 (2) 13 
( 3) 15 ( 4) 17 ( 5) 18. 
A ball striking the net near the top will (1) fall 
practically straight down to the floor (2) rebolmd 
back into the court with force (3) bolUlce upward and 
backward (4) reverse and spin the ball. 
The most effective and legal block is made with ( 1) 
one front and one bade court man (2) two front line 
men (3) three front line men (4) two front and one 
back man (5) one front llne man. 
'- -
,, .... ,, .. 
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APPENDIX C 
VOLLEYBALL RULES (MEN) 
These rules are condensed from the Official Volleyl:>all 
Rules of the United States Volleyball Association. For more 
complete coverage consult the 11 0ffic:tal Guide and Rules" 
published yearly, 
l. See 
FIGURE 5 1 
2. Net~ rr,he net s ha 11 be i3 :feet wide and 3~ feet 
long. It s"Eii!l be drawn taut f:rom all 4 corners, and be 8 
feet from top center ~f the net to the floor. 
3. Ball, The ball shall be not less than 26 inches 
nor more th~7 inches ln oiraum.fe:rence, and weigh not lEH!~ 
than 9 ounces nor more than 10 ounces. 
4. Number ~ play~~· In all official matches teams 
shall be composed of no more or no less than six players. 
When for any reason a team is reduced to less than six 
players the ~me shall be forfeited to the opposing team. 
5. Definition of terms. 
a. Serving~rder. The order in which the teams 
are to serve shall be called the "serving-
order". 
b. Rotation. The shifting of men in position 
b!9,fore service is called "rotation". 
c. Service. Putting the ball in play from the 
11 right" back" position is called 11 service 11 • 
d. Point. "Point" shall be called when the team 
receiving fails to return the ball legally 
to the opponent's court. 
e. Side-out. 11 Side-out 11 shall be called when the 
team serving fails to win its point or plays 
the ball illegally. 
f. Dead ball. The ball is 11dead 11 after 11 point", 
"side-out", or any other decision temporarily 
suspending play. 
g. Out of b ound.s. The ball is out of bounds 
when it t oucnes any surface or ob,ject, or the 
gr01.md outside of the court. A ball touching 
a boundary line is good. 
h. Catching .2!, holding the ball. When the ball 
momentarily comes to rest in the hands or 
arms of a pl~1yer he shall be considered as 
catching or holding the ball. The ball must 
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be clearly batted. ScoopinG, lifting, 
shoving, or fallowing the ball shall be con-
sidered as holding. 
1. Dribblin~. A player touching the ball more 
than once with any part of his body when the 
ball has not been touched by another player 
is "dribbling". · · 
j. Blocking. 11 Blocking11 a defensive play by 
certain players in the forward positions, 
close to the net, in which any part of the 
body is used in an at tempt legally to in tar-
capt the ball, ;tncluding the knees and above. 
6. Posit ion of ;el.azers. 
a, · 'J?laye~ talie 'p'os;i, tions as indica ted in tb.e 
diagram. (rule l) 
b, Every player must be in his own area while 
the b~ll is being served, After b~ll is 
served, player may cover any sect:Lon of his 
team's c ou.rt, except that a back co1U't playerr 
may not go forward to block, spike, or kill 
the ball. 
c. A player is not permitted to leave the court 
in making a play unless .the ball is on his 
side of the net ( 11 side-out 11 or "points"}. 
d. At the beginning of a new game the players 
may be arranged in any position desired 
regardless of former positions in the preced ... 
lng game, the scorer must be notified of the 
change. 
7. Substitutions. 
a. Substitutions may be made only when the ball 
is 11dead 11 • The capt;ain or incoming substitute 
must have authorized a 11 time out 11 from the 
Umpire and then report to the scorer. No 
change shall be made in the position of the 
players when a sub~titution is made. 
b. A player who was taken out of the game may 
re-enter only once and only in his original 
position. 
8. Courts and service. 
a. Captains toss. The captains toss for choice 
of courts or service. If winner chooses to 
take first service, the loser has his choice 
of courts. , 
b. The game is started by the player in the 
"Right Back" position serving the ball. 
c. Each server continues to serve until the 
referee calls 11 side-out 11 and the ball is 
given to the opponents for service. 
d. The serv,:tce alternates each time 11 side-out 11 
is called. 
e. When the team receives the ball for service 
every player must immediately rotate one 
position clockwise. 
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f. If a player serves out of turn "side-out". is 
declared and any poihts made on this service 
before the error was discovered are not to be 
scored, 
g. When a served ball touches the net, passes 
under the net, or passes over the net outside 
of the ma:rke%1 on th~ tape on the top of the 
net directly above the sidelines, g~ touonee 
~ny pl~yer, surface, o~ o~ject bef-ore enter~ng 
the oppo;nent's col.tl"t "s;tde ... out 11 shalJ. 'be .· 
called, 
h ~ 'l!b.e tea.m losing t)he previous game ~hall have 
the first service ~n· the succeeding game. 
1. Teams shall cban~e courts at the enO. of eg~.cQ. 
game. 
j. When odd games are necessary to decide a 
match, the team with the lesser score may ask 
for a change of court as soon as the opponent 
have scored 8 points in the final game, but 
the same player, who has just scored the 
eighth point continues to serve. 
9. Plaxing ~ ~· 
a. The ball may be hit in any direction, and a 
player may use any part of his body from the 
knees (included) upward in playing the ball. 
b. If the ball touches more than one part of the 
body simultaneously and the ball is not held, 
it is legal. · 
c. The ball may be touched only three times by 
one team before being sent over the net. 
d. If a ba 11 which is volleyed (not a service) 
touches the top of the net and gqes over 
into the opponent's court it remains in play, 
e. A volleyed ball (not a service) may be re-
covered from the net, provided the player 
does not touch the net. 
10. Points and side-out. 
A. Serve-out of turn. 
b. Serve illegally. 
c. Play out of position. 
d. Substitute or be substituted illegally. 
e. Fail to return the ball legally to the 
opponent's court. 
f. Allow the ball to touch his clothing or leg 




g. Touch the ball with more than one part of 
the body. 
h. Hold or catch the ball. 
i. Touch the ball when it already has been 
played three times by members of his team. 
j. Reach over the net. 
k. Touch the floor on the opposite side of the 
cen te:r 1 ine. -
1. Reach under the net and touch a player of 
the opposing team o:r;• the ba 11 while it is 
in plny on that side, or interfere with the 
play of the opposing team. 
m. Touch any part of the net with part of the 
body at any tim© @~cept when the b~l~ 1§ 
''dead 11 • If two opponents con tact tP.,e. net 
at tl1.e same time nei th.er "point 11 nQ;!:l '' s:t¢J.e ... 
out" shall be called since this conatitqtes 
a double foul which is played oveP~ 
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n. A personal foul which consists of a violation 
of section 3, 10, 11, 12, and 13 above, and 
when called by the referee stops play inune· 
diately regardless of what happens to the 
ball. 
o. Ju.mping or vigorously waving the arms in 
front of an opponent about to play the ball 
is unsportsmanlike conduct. The penalty :ts 
11 pointb or 11 side-out 11 • 
Time out and scorfng. 
a.-A-'l'T'ti'me-ou::ET·- or rest or substitution shall 
not exceed one minute. In case of injury, 
the maximum is five minutes, provided the 
injured player is going back into the game. 
b. If the receiving team fails to return the 
ball legally over the net into the opponent 1 s 
court, one point is scored by the serving 
team. 
c. When either team scores a two point lead 
with fifteen or more points, it is declared 
the winner of that game. 
d. The score of a forfeited game is indicated 
as 15-0 .. 
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APPENDIX D 
TEST OF MOTOR EDUCABILI'l'Y 
(Iowa Revision of the Brace Scale of Motor Ability Tests) 
First Half. 
Test 1. One foot ... touch head. (Brace #13) Stand on 
the leru-root. Bena-rorward and place both hands on the 
floor, Raise the r~ght leg and stretch it back, To~ch the 
head to the floor, and regain the standing position withov,t 
losing the balance! 
It ia a failure: 
a, Not to touch the head to the floor, 
b~ To lose the balance and have to touch the right. 
foot down or step about. 
Test 2. Forward hand kick. Jump upward, swinging 
the legs forward, berid fol"Ward arid touch the toes with botll 
hands before landing. ~eep the knees as straight as 
possible. 
It is a failure: 
a. Not to touch both feet while in the air, 
b. •ro bend the knees more than forty-five degrees. 
Test 3. Kneel, jumi? to feet. (Brace fi!l6) Extend 
toes of both feet out flat behind.--Swing the arms and jump 
to the feet without rocking back on the toes or losing 
balance, 
It is a failure: 
a. To have the toes curled under and rock back on 
them. 
b. Not to execute the jurap, and to stand still on 
both feet. 
Test 4. Stork stand. (Brace #18) Stand on the left 
foot, hold the bottom of the right foot against the inside 
of the left knee. Place the hands on the hips. Shut eyes 
and hold the position for ten seconds, without shifting the 
left foot about on the floor. 
It is a failure: 
a. To lose the balance. 
b. To take the right foot down. 
c. To open the eyes or remove the hands from the 
hips. 
Test 5. Single squat balance. Squat clear down on 
either foot. Streteh---rhe other leg forward off the floor, 




..... _ .. ,.,l!'. 
It is a failure: 
a. To remove the hands from the hips. 
b. To touch the floor wi tb. the extended foot. 
c. To lose the balance. 
Second Half. 
Test 1. Grapevine. (Brace #14) Stand with both 
heels tight together.. Bend down, extend both arms down 
between the knees around behind the ankles, and bold the 
:f':i.ngera together in front of the unkles without losing the 
bal~nce. Hold this position for five seconds, 
It is a failuJ:.e: 
~. To fall over. 
o~ Not to touch and ho),.d. f"ngers of both ht:t.nds 
together. 
c, Not to hold the position for five seconds. 
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Test 2. Three d i,Es. (Brace #5) Take a front lean ... 
ing rest posit"ion, t'hat 18, place the hands on the floor 
w:i.th arms straight, extend the feet back along the floor 
until the body is straight (in an lnclined position to the 
floor). Bend the arms touching the chest to the floor, and 
push up again to straight arms. Do this three times in 
succession. Do not touch the floor with the legs or waist. 
It is a failure: 
a. Not to push up three times. 
b. Not to touch the chest to the floor each time. 
c. To rest the knees, thighs, or waist on the floor 
at any time. 
Test 3. Side kick. Throw the left foot sideways to 
the left;-- jumping upward-from the right foot, strike the 
feet together in the air anc.'l. land with the feet apart. The 
feet should strike outside the left shoulder line. 
It is a failure: 
a. Not to swing the feet enough to the side. 
b. Not to strike the feet together in the air. 
c~ Not to land with the feet apart. 
Test 4. Russian dance. Squat clear down, stretch 
one leg forward, do a Hussi'8.'rldance step by hopping to this 
position with first one leg extended, then the other. Do 
this twice with each leg. ~~he heel of the forward foot may 
touch the floor. 
It is a failure: 
a. To lose the balance. 




Test 5. Jump foot. (Brace #10) Hold the toes of 
either foot in the opposite hand. Jump up and jump the 
free foot over the foot that is held without letting go. 
It is a fai lm•e: 
a. To let go of the foot that is held. 






VOLLEYBALL SIX-WEEK LESSON PLAN 
First day. 
a. Show volleyball picture. ("Play Volleyball") 
b. Administer knowledge test. 
c. Cover general rules in class. 
d. Distribute mimeographed rules to class. 
Second dax. 
a. Practice fundamentals of game. 
b. Hand, fin!)er, arm, and body posltion. 
c. Balance, footwork, and body posit ion. 
Third day. 
a. Give skill test on serving, volleying, and spiklng. 
b. See dia~rams for skill test. 
c. Students to score, judge, etc., using three or 
more courts. 
Fourth dax. 
a. Complete skill tests if necessary. 
b. Practice serving. 
c. Form teams, using Brace test ratings and skill 
test results. 
Fifth day. 
a. Practice setting up and spiking. 
b. Practice defensive block. 
c. Play one game. 
Sixth day. 
A. Practice fundamentals ten to fifteen minutes. 
b. Devote most time to weakest abilities in each 
group. 
Seventh day. 











a. Practice ftmdamentals fifteen m:i.nutes. 
b. Time and events to be practiced to be determined 
by group needs. 
c. Play. Team l versus 2, 3 versus 4, 5 versus 6. 
Ninth day. 
a. Practice fundamentals as nn eighth day above. 
b. Play. Team l versus 4, 2 versus 5, 3 versus 6. 
Tenth day. 
a. Elimination and consolation tournament play. 
b. Draw for courts and teams. 
Eleventh day. 
a. Give skill tests on serving, volleying and spiking 
a s on t h ird day • 
Twelfth dav. 
a. Administer knowledge test. 
b. Complete skill tests if not completed. 
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